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^ C3H 3 

J (72) The inrentors of this inveotion in the smse of being the acnmi desisets 

tbcxooJ within die ffleaning of Section 16 of me Parents 
Act 1949 are TAGE KJAER NIELSEK of 101, Rsftofc. 
ken, DK— 2730 Herlev, Dcmnark, and ERIK KJAR 
MARKUSSEN of IS, Totaekwgen, DK— 3500 Vaerlose, 
-tknmmk, both Danish sabjeos. 

«4) IMPROVEMENTS IN OR RELATING TO THE PRODUCTION 
OF ENZYME PREPARATIONS 

(7l> We, NOVO TERAPEXJTISK prepared by exmision from a "jjaute con- 

LABORATORIUM A/S, a Danish company taming from ,5 to 9' wmm PU^l °J 

ofIl5, Nordre Fasanvej, 2200 Opeahagen a sohd eaz5m^«»«a™S POw^er, c™ 

N, Deimarft, do hwby declare the invea- if desmsd. an enzynie aabilist^ and ftoa 25 

3 rion foT^Sdi we pray that a patent may to 3 weight pa: cent of »a !phero,di»- 

U g™icd to o^d Ab method by which ing process, usini a rotational ^^"fj" » 

h ifto be perfomed, to be parric^larly de- 2QD0 rpm m an apparatts causing ceno*^ 

scribed in Id by the foUowing statemetit:- and fnmonal forces » be^P^«i » ^ ■ 

^wention tclates * a process for the said pdiecs, "'hereafter [fdwired, Ae sohd 

0 of enzyme preparatioos consisting spheres produced are subjected to a fluid-bed 



me preparations consisting spheres { 
SrimSonnly sized' solid spheres, drying operation. 

e.g. a s^»B^_'™_=^^f™"- . . J cffirSem mechanical sticnsdi for handling 



It is known to cotwert an extruded material a sufficient mechanical aiengdi for todlii^ 

into mrifonnly siied soEd spheres by supplying without the fonaanon of dust The parad^ » 

ft" pellets to a conTaiiier with also show sufiident flow properties for trans- 

ameed of fiwn aboitt lOD and up to ISOO of up to about SOE5-1000rpm are ^"'^ durmg 

mi This spheroidiang is caused by cetitri- the spheroidisauon, but speeds up to 2000 65 

fned foiee and feiciioii and has been per- rpm may be employed. , ^ , ,. , 
f SJT SihSTld under the T^ade In accord^ce «nth a preferred embodiniem 

Name JVIARUIWERIZER obcaiiied from the o£ th= .avenoon ''""^ P™f5'i! 

EluilycSiipaiiy and nianafactuied by Fuji ^^^-^d °^^i^MBR^^R 70 

EtenM Kogyo Company, Osaka, Japan. The under the Trade Name MARUMERIZER m 

vfOTd MARUMERIZER is a Trade Mat*. refened to above, ^ , ^ 
I We h^e now found that this spheroidising The ptt>duct prepared by die process o the 

process is veiy useful in connection widi iiiraiuoa " "iMly soluble m 

Stl ^W^Ttions, particularly for use in cold water. Th« >s of ^^CP 75 

the'deter^ra industry, preparations com- an enzyme produp is to be used b an addi- 73 

mising e^ymes and additives normally used tive to a prevvaston? agent or a 
i "hing^ cleaning compositions, when The products of die present process p^sess 

die process is carried out wita certain extraded a gooa swiesc stab.itn-, even una« un - 

cnz4e-<:ontaining pellets. These peUets are able conditioES as f f , P="',**l go 

prodoccd in a conventional manner from a humidm-, and also when ihctse P™Q«» 8U 

■ of 75°/ to 97°/ of a solid enzyme- used in perborate-con:ainmg washing agents, 
w I J /, ^ /o^^^^ ^ ^ If Hi^rpri rlw DTodncis oreoared in accordance 



BwSWdng SzymwMiBaning pellets by coating in a mans^ fcnovra per « with a 
iPfke 2Sp] . ■ 



POOR QUALITY 



2 l^<a,36i 2_ 



tablet coaling composmon, c.^. as described sphiaroidisii^ partkks. Exainples of such 
in J. AroJPharm. .-^ssaciation, Aug. 1954, Vol. powdering agent are inorganic salts, sach as 
XLIII, Na S. Preferably the coJting is carried anhydrous sodium sulfate, and inorganic oxides 
out using a ivaxy substance, if desired a such as titanium dioxide;, 
5 slightly stich- substance, but the coating agenr The ratio between lise easnrme ptwder and 70 

should be easily soluble or disptrsable in tmer. water in the jnixtare to be »heioidised 

Etaniples of preferred coadng materials are depends on the eoqnmtic activity «f the 
as mentianed in the abore Uterature palyethvl- enzyme powder and tile de^tted eoiyiBBlic 
eoeglycDt 6000 to 1000, but also nonylphenol- activity of the final sphetoidised eozjnne pio- 

iO polygiycol-ethcis having from IS to 50 ethyl- duct. 75 
eoeglycol units, emoxylated ht^y alcohols in The following Examples illustrate the pro- 

which the h.vdrocaiton .noiet\- of tfce alcohol cess of the inventSon. In some of these 
contains from !2 lo 20 carbon atoms and Examples we have used an enzyme concen- 
the polvgiycol moiety comprises from 15 to trate calkd ALCALASB (the word 

15 SO polyeihyleneglycol units, fam- alcohols, "ALCALASE" is a Trade .JVIaik), which is 80 
fatty acids and mono- and diesters of fatty a conmercial product and contains a prote- 

acids and glycerol. olytic enzyme together with some inactive or- 

"liie optiosal coating process of the inven- ganic matter and some inorganic salts, mainly 

tion may be carried our m a simple and in- sodium sulphate. In an example, ws haw also 

20 espeasive apparatus, such as a mining appara- used an . taxpat cotlteniiaie called 85 

tus of the drum type having roiatable mixing TERMOZYM (the word 'TERMOZYM" is 

aggregates. Thus, 'die use of complicated and a Trade Mark), which is a commerdal product 

Kpensivp .special kerrlen or fltudising units and cootains an amylolydc enzyme togetjier 

comprisiDg nozzle arrangemenis can be with some inactiTe organic matter and some 

25 avoided. FuniemMte, ir is often possible inorganic salts, mainly sodium sulphate. 90 
merely to melt tjte eoatii^ matBtial and pour Furthermore, the wotltisig Ixamplts com- 

or spray it bied dte mixiue dnun, thus avoiding prise e.iiamples showing the use of hemiceilu- 

.<spectal salutinn proeesseii. lose, fungal .rr-amyiase as well as a proieolytic 

The coated products are suitable for colour- enzyme called ENZYME X and produced as 

30 ing with e.g. titanium dio;;ide or pigment described in our co-peathag Cognate Appliea- 95 

colours, and the coated products are also tion Nos. 4504S/67 and 35921/68 (Serial No. 

properly protected against possible abrasion 1,243,7S4) by aildvatson of tiw BodBiis 

giving 'rise tn rhe formarion of undesirable strain NCIB No. 10147 (NCIB Ho. 10147 is 

enzyme-containing dust. a dq>osit number for the said strain at the 

35 The enzyme'^rwjtaimne powd«r in addition Nan'onal Cellection of Industrial Bacteria, 1(K) 

to the enzyme itself preferably contains suit- Totry Research Station, Aberdeen, Seodand), 

able additives, such as lubricant!?, fillers. Apart from the ENZYME X there may be 

binders and enzyme stabilisers. Polyethylene- used amilar proteolytic enzymes pttpmed by 

glycols are cvamples of suitable lubricants, antl aerobic culnvation of protense-fotming species 

•10 ctamples of Sllers are inorganic salts, for in- of the genus Bacillus on a nutrient medium 105 

stance sodium chloride and soditun sulfate, having a pH within the range of 9 to 11 and ' 

pentasodium tripolj-phosphatc. tetrasodium maintaining during the main period of cul- 

pyrophosphate or the corresponding pocasstum tivarion a pH in the said medium between 

salts, ceUiiSose powder, starch powder, ceShi- 7.5 and 10.5, the said proveolytic enzymes 

W lose derivadves, starch decomposition products, showing a proteolytic activity of 80 to 100 110 
starch derivatives, geladne, casein, si;immed per cent of maxnnum activity when measured 
milk powder, polyvinyl alcohol and polji'inyl- at pH 12 by the Anso hemoglobin nKthod 
pj'rroUdones. Soiiie of these aib?tanc(i may carried out in die presence of urea. Further- 
also act as binden. This applies for instance more, odier amylases and proteinases, as well 

50 to the starch decomposition product deswin, as milk-coagulating enTymes, ccUuiasei, iso- 1\5 

polyvinylpyrrolidooe and polj-vinyl alcohol, merases, e.g. glucose isomerasc, pectiaascs, 

Geladne, starch decomposition products, and asiylglucosidaSB and .d-gloomase may be 

other substrates for the enzymes and poly- tmpisiyed. 

vinylpyrrolidone are examples of enzyme Example 14 is hy way of comparisoii only. 
S3 stabilizers. In particular, casein, tMmmed milk The peicencages in the Examples aie per 120 

powder and polyvinyipytrolidone have been cent b) weight. 

found to be useful. 
I^unhemiore, pol^-vinj^pyrmlidone acts in KiRiniple !. 

such a nunns- that each single string of There is ptnduced a prcmix consisttng of 

60 cxtnidate becomes kss adhesree so char the 30% of ALCALASE and 70"% at sodhim 

tendency to string adheaon in the spheroidis- sulphate, and (his mixnne is moistaMd in a 12S 

ini; process is lav.i;red. mixing aggteg»t« with 8% of water which is 

Fn the sphemidising sti-ps ir can he sdvan. spntwd on rhe mKmi?. 

tageous to use a powdering agenr to prevent The moisiaicd nuxtote is extroded in the 

^5 any tendency- of adimnce between the conventiona! manner duo^ a 0,7 mm screen. 



and the pellets focmed aie thea spheroidiscd in LASE, 25% of TERMOZYM, 18% of dci- 
a AiARUMERIZER at a starting speed of tiin, J8.5% of cellulose powifer and SA of 
m while powdering wills 3% uf liiaiuum ~J— "t«.i £»» t. ™Jtk 16'/. 




dioxide and finaUy at a speed of 800 ipm, 
5 Any traces of dust from ibs powdering; sub- 
stance can be removed by screeuine, 
Tlw final product has the fbUowiag pro- 

Proteolytic aotivit)' 1.3 Anson units/g 

Iv panicle size 0.7 ram 

Bulk weight abcra: 1.0 g/om' 



Btampk 2. 

i A premis consisting of 30% ALCALASE 
and 70y sodium chloride is moistened with 25% ALCALASE 
fi% of water and extruded and sphetoidtsed 10% CeUulose powder 
as described in BxmpU 1. The final product 3% Gelatme . 

h»s the fflinii properties as those mentioned 60% AiUiycfrons sodiuin retoe 
id connec&m with Ae final product produced 2% Polyediyleneglycol 6000 

in Exaniple !• 

is moisteiKd with 16% of water and is 
Vvomnk 1 extruded and spheroidisal as described in 

ExaiBple 3. The final product has the same 



ptipertfes as those mendoned in coanection 
25% ALCALASE wMi the product produced hi Example 3. 

10% Dextrin ^ , , 

5% Ccaulose powder .. BsamBk 7. 

6% ie<Aye^<^eoegfyet» 6000 A powder tniXKRe of me c( 

SH AnM«»» «HUBm sulfate ALCALASE 

10.9% Sknnmed milk powder 
82.6% Sodinm dhlmide 



The pelleis fonned are spheroidised as in 
Example I, e-tcept that anhydrous sodium sof- 
phase is used as powdering agem instead of 
35 titanium dioxide. 

The final product has the following 
properties; 

Proteolytic activity 1.0 Anson uaits/g The wetted mistture was extruded and 

Patticfc size . 0.8 mm ^hetoidised as described ia Esampte 3. 

10 BulU weight about l.O s/«ri The spheroWised product waa fluid-bed 

dried at 40 to 60° C to a moistute contEUt ! 
Example 4. of about 0.5%. 

A premix eooaisting of 25% of ALCA- Tbs final product has die foUowwg 
LAS?, 10% of celWose powder and 65% of prqiettas; 
sodimn sulphate is moistened with 17.5% , . 

4S of an aqueous sdunon containing 10% of Proteolydc actmtj' 0.3 AU/g 

hvdnatypropyl-ceUulDse and 2% of poly- Panicle size 0.7 mm 1 

• • ™ ileOOO. Bulk density l.OS g/craf 

■ Soluble in 



sphBioJdiscd as In Esampk 1, a»d the finul Example S. 

SO product has the same properties is tkox mat- Powder m/.vrjres of fte - 
tioned in connection widi the final product 

produced in Example 3. 5-5% ALCALASE 

Hydroxypropyi-cellulose may be substitnijed 5,5% or 11% Casern 
by polyvhiyl-pymiBdiHK. 89% or B4.}% SodS. 



With 18.5% of a 

of 33.5% of ALCA- ' 



53% Water 

35y. Po!yethylcnegl>-col 6000 
12'/, Poin-inylpj-rrolidone 



A premix of die ntmposiiiau 

3.0% ENZYME X (prepared fnan 

strain N'QB Xo. 10147) 
10% Fotrvinvlp^TFoiidone 
9.0% PoiyeiBvienegiytoi reooO) 
S9% Sodiam chloride 



ws itioisceaed with gV. of 
extroded tbroogb a 019 mm screen ta 
15 splKtoidised at a speed of 1000 ipm. 

The wee product was flaid-bed dried to 
moisciie content of approsimatiely 0.5%. 

The propenies of the final product were 



y 1%. 

The propenies of the final prodaa were 

Enzymatic activity S0,Q00 VHCU/g 
Picrticfc size 0.9 mm 

Bidk density O.S g/cm' 

Water soluble 

VHCU represents Viscosity Hemicellulose 
Units. The VHC method is a viscontetric ^ 
mediod, measuring the rednction of visoodty 
- aib«naie oiute from locust bean gam 
^ -''-^ The viscosity is 



and then under standard cooditions. 1 



Proteolvtic acti 
Parficle' size 
Bulk density 
Water soluble 



1 KNPU/g 



KNPU represents Kilo KOVO-Proteinasc 
Units. One XOVO-prcKinase unit is defined 

25 as diat amount of enzjiae w-hich, under stan- 
dard conditions, hydrolj'ses casein at such 
a rate th» the inicta! rate «f formation nf 
peptides giving a enlour widi TNBS (2,4,6- 
iri-rnnobenzeite sulphonic &dd-l>Na-reagent) 

30 corresponds to I »mole ^'dne/minatei Stan- 
dard cooditions are: 0.5% Hamnutrsten case- 
in (Merrie) tn 0.05 AI hnran buBar m pH 9.0 
(measured at 20* C) reacting for 20 minutes 
at 50° C. 

35 Etample 30. 



tneasured with an Ubbetohde 
Example 12. 



A prcmix of the 
35% Fungalff-amylase 
63% Sodiuna chlorMe 
2% Polyvinyl; 



is moistened with 12% of w 
through a O.S mm screen ar 
a speed of 800 rpm. 

The spheroidised product was fluid-bed 
dried ar 50" C, flod ihe iinal produtrt had the 
following properties I 

Enzymaac activity ICOO FAU/g 
Paiticb size 0.7 mm 

Bulk wel^ ahout 0.9 g/atf 



26% ALCALASE 
4% PLURONIC L 61 
70% Sodium ffipolyphosphaa 
(MARCHON type k 



12% ALCALASE 
5'A Poij-ethyleneglycoi 6000 
1% Polyvinylpyirolidone 



i with 12.5% (rf watET and ! 
cvnraded through a 0.9 mm screen. The wards 
"PLURONIC" and "MAROION" are 
Trade MaOs. 

The estiudat« vm sphemldiied as descriisd 
in Exaiufde 3. ! 
The final produa bad die ioUowmg 



Proteolytic acdvitj' 
Pardcte size 
Water soluble 



0% roIyethylencgh^CDl SOW 
2% Poh-vinripjiTolidone 
90'/ Glucose 



■d with 5X of extnided 
through a 0.9 mm screen. The extnide was 

Mated k the MARUMERIZER » foim , 

"(mddles" each having a length of 1 to 3 mm. the storage st^iilicy in vrashbi^ agtocs wherein 



When die cnzymfi prepsradons prepared by 
the {Hcxat proccm <m iaiEnded for WMhi'ng 



Enzymatic activity 250 KNE/§ 

FartiUt: size; SiheiII cylmdcE? having 
roundcd-off end faces; 



d m a flaid-bed a 



enzyme preparatioa is prewnt in the form of 20 
firoshed, dried pttMhia is satsifactoty, in 
enzyme staMUseis re" 



The following n 
eluding tie references are in respect <rf finished, 25 
dried products prepared accoiuing to the in- 
veaaos, except only fliat the compatisott 

Example represents pi — — ■* — ' 

lated ALCALASE not 



10 The granulate _ 

temperatures 40° C-^fiO" C 

In the above Example, the treatment 
AiARUiVlEEIZER was carried out for about 2 vast Example esc^ that the conventional 

MimitBs and this is the reason why the particles — ' — '— — 

25 did not attau'a spherical form. 



Stwagc sttbilie^ in 

washtQg sgs]3£ prcpsred 
on the basis «f 


Residual Activily on storing at 30°Cj 70% rel. 
humdtty for tte periods shomo. 
Method (^analysis: TNBS 












Example 7 

(1(^9°/^ stemied milk 


92% 


74% 


&3% 


62% 


6.5% ALCALASE ' 
2% PVP 
6% PEG 6000 


s7 


84% 


60% 


52% 


49% 



6 



humidity for the periods shown. 
M«hod of analysis: TNBS 







2 weeks 




6 weeks 


Esampte 7 

(10.9% skimmed millc 
powder) 


93% 


78% 


65% 




Refeience to Baaple 7 


73% 


65% 


47% 




Bxamplfi 8 
{XI?; Casein) 




75% 


64% 


51% 


Exunple 8 
{5.5% Caarin) 




72% 


54% 


43% 






29% 


24% 




iULCALASB, powdered 
(double test) 




30% 


14% 


13% 



In the foregoing, the proteolytic activities 2. A process according to Claim 1, wheein 
have been deiermined bv Lhe Anson-mEthod the solid spheres produced are subjected lo a 
described in J.Gen.Phj-sio!, 22, 79— S9 fluid-bed dr>Tng operation. 
5 (1938). The TN'BS-method for determining 3. A process according to Cten 1 or_2, 35 
protease acuvitv is described in J.Ani.Oi! wherein iht ^htroidjaiig process is carried 
Oiem. Soc., 46: 81 (1969). a-amylase activi- out using a powdering agent preventing ad- 
ties have been determined according to Cereal hesion between die qJheroidited panicles 
Chemisttv 1$, 712 (1939), but with some 4. A process according to Cbum 3, wJietdn 
10 modificaiians: thus, the following equation; the powdering agent is an inorgank salt or 40 
can be used for calculations: an inorganic oxide, 

S. A praees! Boeordnig to any one of the 

1000 SKB units (pH 5.7)-530O0 SOVO preceding elaimsi wherein llie spbetoidising 

units for bacterial «-amvIase and process is eattitd out in a machine having a 

ICOO SKB units fpH 4.7)-37 FA. units cylindrical conttiner with a stationary solid 45 

15 for fiinsal (r-amvlase side wail and a rotaxably mounted bottom 
friction plate rotatabls at a speed up to 1300 

Hcmicellulase activity has been determined r.p.m. 
viscosimetricallv. 6 A process according to anv one of the pre- 

WH.AT WE CI-AiM IS:— ceding claims, wherein the solid enzynie powder 50 

I, .A process for the producdon of an used comprises, as an enz}TOc stabiliser, (a) 

;0 cnj>-mc preparation consisting of uniformly polyvinylpyrrolidone and (b) gelatine, casein, 

sized solid spheres, which process comprises skimmed milk powder or other conventional 

subieaing cnivme-concaining pellets prepared subsime componetir for the eozymoCs). 
by extrusion from a mixture containing from 7. A process according to any one of the 55 

75 to 97 per cent by weight of a solid cnzvmc- preceding claims, wherein there is emploved 

25 containing powder comprising, if desired, an an enzyme powder wherein the enzyme is a 

enzyme stabiliser, and from 25 to 3 per protease, an amylase, nn .imyloglucosidase or 

cent bv weight of water to a spheitudtang and isomcrase. 

process using a rotational speed of up to 2000 8. A process according CD any one of oO 

Tpm in an apparatus catismg ceatrihisal and Clmais I to & in uMch there is employed 

30 fijcdonal forces to be applied to the said an cnzjioe powder wherein the enzyme is a 

pell«s, powdei«d bacterial proteinase prepared from 



1,362,365 



7 



Baa'Htis licheniformis, s. powdered amylase 17. A process for the production of an 

prepared from Bacillus sribtilus, hemiceiiulase, enzyme prBparation, in accordance witi Oaim 

funeal aramylase or a prweoiytic enzyme pre- 1 and substanriaily as desmherf in foregoing 

pared by aerobic culdyation of protease-fonn- Example 7. 

5 ing ^edes of the genus BaMus on a nutrient 18. A process for die pmdnction of aa 50 

medniin having a pH widnn tbe range of enzynu prepatittion, in accordance widl Qaim 

9 to U and joaiittaiitEig; during the main 1 and substasd% as desctfted nt ibitgoing 

period of euldmidon a pH in die saM medium Exaunple S. 

between 7.5 and 10.5, the said ppoteotytic 19. A process fw the producdori irf an 

I ' enzymes showing a protsolydc acttrity of 80 enzyme prqiatadon, in accordance irid: Goim 55 

to loa per cent of maximum activity when 1 and substantially as feciibed in foregoing 

measured at pH 12 by die Anson hemoglobin Example 9. 

method curried out in idle presence of lOEfl. 20, A pracca for the productioo of en 

9. A process according to any one of the enzyme preparation, in acconiance widi Oaim 

!5 preceding claims, wherein die enzyme-contain- 1 and sabstanriatly as described in foregoing 60 

tug end product is coated with a tablet coating Example 10. 

composiooa in a manner known per se. 21. A process for die producdon of an 

10, A process according to Claim S, wherein cnzyaie prepaiaiivn, in accordance wMl CUIm 
the end produa is coated in a mixing appara^ 1 and substaatiaUy as described ia fotegoiog 

:!> tos of tlie drum q^e having rotatable mixing Example 11. 65 

aggregates. 22. A process for tiw producdon of an 

11, A process for xhe producdon of an enzyme pn^adom, in lonsilance nith Claim 
enzynffi preparation, In accordance widi Oaim 1 and substantially «$ aescdbed in fotigning 
1 and subscatiaUy as described in foregoing Btample 12. 

'5 Example 1. 23. A process for di« prodacdoa of an 70 

12. A proc^ for the production of ac enzyme preparation, in Boomiance witli Cleus 
enzyme preparation, ia accordance widi Claim 1 and substantially as desctibed m foteeoing 
1 and substantial^ as descnit^ed in foregoing £xample 13. 

Example 2. 24. An enzyme preparation consisting of 

.'0 13. A process for tlie pioductiaii of an uniformly sized solid spheres, which compiises 73 

emyme pte{Hiiatioi^ in aecoidance widi Claiia enzyme-containing pellets prepared by 

1 and substantially as described in foregoing spheroidisarion of an extrudate of a mixture 

ficample 3. containing from 75 ro 97 per cent of a soUd 

14. A process for the production of an enzpie-containing powder conqnisiitft S 

33 enzyme preparation, in accordance with Qaim desired, an enzyme stabiliser, and from 25 80 

1 and substandally as described in fbre^ibg to 3 per cent <A water. 

Example 4. FORRESTER, KETLEY & CO. 

15. A process for the produen'on of as Chartered Patent Agents^ 
enzyme preparation, in accordance widi Oaim Forrester House> 

^ 1 and substantially as described in foregoing 52 Bounds Green Road, 

Example 5. London Nil 2EY, 

16. A process for die producdon of an and 

enzyme prepararion, in accordance with Claim Rudasd House^ Edmund Street 

1 and substantially as described in foregoing Biimingbam B3 2LD, 

•13 Example 6. Agents fe the Afplicanti 



Pitnntl for Her Maicsiy's SatSouaj Office by die CoariEr Pire«, LwilBgnB Spi^ lS7f. 
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